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ABSTRACT. Brullé described in his book [1832] 
Cicadetta flaveola from Peloponnesus (Mistras, Spar- 
ta) and later it has been reported from various Medi- 
terranean countries. Nevertheless, the song of this 
species has not been described until now. We found 
this species on Peloponnesus (Greece) in four diffe- 
rent localities and recorded its song. It is characterized 
by three different patterns or phrases, a basic one 
comprising equally long echemes (A) and two other 
phrases (B and C), composed of characteristic se- 
quences of short and long echemes, with durations of 
a few seconds, which follow each other without inter- 
ruptions for a few minutes. A basic acoustic unit is a 
group of 4 tymbal clicks with a duration of 7—9 ms and 
all other echemes are composed of different numbers 
of such 4-click units. 


PE3IOME. B cBoeii knre bpromme [Brullé, 1832] 
omucan Cicadetta flaveola c lenononneca (Muctpac, 
Cnapta). [lo3x%xe sTOT BH OBL yKa3aH H3 pa3IM4HBIX 
CpeAH3eMHOMOPCKKHX CTpaH. OWHaKO, ero MECHA JO CHX 
nop He sa ommcaHa. Mbr oOHapyKUIM 9TOT BU Ha 
Tlenononnece (I pervs) B YeThIpËX pa3JIHYHbIX MecTax H 
3alMcasIH ero ecHIO. Ona XapakTepH3yeTca TpeMa pa3- 
JMUHbIMU THNAMH (þpa3. OCHOBHOÑ TAN MpescTaBIeH 
OIMHAKOBO JJIHHHÞIMH CEpHAMH (A) 4 ABYMA ApyrTUMH 
þpasamu (B n C), COCTOIIHMH H3 XapakTepHOro yepe- 
JOBAHHA KOPOTKHX H JJIHHHDIX CEpHĂ C IpO OMKUTeb- 
HOCTbIO B H€CKOJIBKO CeKYHZ H, Cle XyIOWMMU pyr 3a 
Ipyrom 6e3 lepepbIBOB B TeYeHHe HECKOJIBKHX MHHYT. 
OcHosnas akycTHYeckasd CAHHHNA NpEACTABJIACT COGOÑ 
rpymmy H3 4 TAMŐÕAJbHDIX IHEJYKOB MpOAOMKUTEeIb- 
HOCTÞIO 7—9 Mc H BCe [pyre cepHH COCTOAT 43 pa3JIny- 
HOTO YHCJIa IIOO0ÕHbIX 4-INEJIYKOBÞIX CAHHAN. 


Introduction 


In the recent years it has been shown, that singing 
cicadas of Europe are not known to such extent as 
supposed previously. Bioacoustic investigations, com- 
bined with morphological and molecular approaches 
shed new light on the taxonomy of this group of in- 
sects. By acoustic methods it is much easier to single 
out singing animals in vegetation and recognize their 
identity. This is true also for the fauna of Cicadoidea of 
Greece. Our aim was to search especially for the small 
singing cicadas in Greece, which were previously not 
studied in detail. In this paper we are describing the 
song characteristics of Cicadetta flaveola (Brullé, 1832) 
described from Peloponnesus (Mistras near Sparti). The 
song of this species has not been previously investi- 
gated [Sueur, 2001; Puissant & Boulard, personal com- 
munication]. 


Materials and Methods 


In the years 2004 and 2005 both authors made field 
trips to the eastern part of Peloponnesus in the time 
periods of May 19-26, 2004 and June 9-12, 2005. 

Material collected during our field trips: (2) Fteri, 
Peloponnesus, (~1200 m elev. ), 9.V1.2005, (2) Kastanit- 
sa, Peloponnesus (~1000 m) 9. VI.2005. 

For acoustic detection and recording of songs we 
used following equipment: the ultrasonic detector PET- 
TERSSON D-200 with a detached microphone, mounted 
in front ofa TELINGA reflector and a solid state recor- 
der MARANTZ PMD-670 with compact flash card 1 
and 2 GB. In the year 2004 also a SONY DAT recorder 
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Figs 1—2. Cicadetta flaveola Brullé: 1 — prepared specimen from the locality near Fteri, Peloponnesus; 2 — live animal from 
the same locality. 
Puc. 1-2. Cicadetta flaveola Brullé: 1 — Haxoaotsm 9K3emmasp n3 OKpecTHocrei Orepu, TlesononHec; 2 — KUBOÑ IK3EMIATP 
n3 TOU KE MecTHOCTH. 


TCD-D10 was used. For analyses of sound we used 
RAVEN 1.2, CANARY 1.4 and AMADAEUS software 
and for statistical evaluation MICROSOFT EXCELL on 
an APPLE iMac G4 computer. 

Cicadas were first localized acoustically and then 
collected with entomological net. The dry prepared ani- 
mals are in the collection of the Slovenian Museum of 
Natural History in Ljubljana (PMSL) and in the collec- 
tion of S. Drosopoulos. All sound recordings are stored 
in the Sound Archive of the Slovenian Museum of 
Natural History in Ljubljana. The samples of the song 
are available on the web page: http://www2.pms-lj.si/ 
european-cicadas/. 





Results 


In various collections we found specimens of C. 
flaveola from Peloponnesus and some other localities 
in Greece, often with wrong determination labels. Com- 
paring the morphology of the specimens with the origi- 
nal description it became clear that these specimens 
belong to the taxon mentioned above and described by 
Brullé from Mistra(s) near Sparti. 

During our field trip in 2004 we recorded in the locality 
Ag. Andreas a characteristic cicada song, recognized by 
one ofus (S.D.) as a specific one for C. flaveola. One year 
later (2005) we visited Peloponnesus and near the village 
Fteri (~ 1200 m above sea level) on June the 9th acousti- 
cally detected and recorded and later also collected some 
cicadas of this species (Figs 1, 2). It turned out that the 
song differs from all previously known song patterns of 
European singing cicadas. The next locality, where the 
species has been found, recorded and collected was 
above the village of Kastanitsa on the slopes of the 
Parnon Mountain (~ 1000 m a.s.1.). During the following 
day we recorded the species also near the village of 
Kastri (800 m). After a comparison of songs it became 
very likely that also our recordings from the previous 
year in Ag. Andreas were produced by males of the same 
species. However, those males were singing in small 
trees or shrubs and not in grasses. 


Description of the song pattern 


TIME PARAMETERS. The calling song of this spe- 
cies consists of repetition of short echemes (S) of simi- 
lar duration (phrase A) as a basic pattern and of two 
different parts (phrases B and C) with more or less 
regular sequences of longer (L) and shorter echemes 
(S) (Fig. 3). In the phrase B the echemes follow the 
pattern: L S S L S SL... (Fig. 3a) and in the phrase C the 
pattern is simpler S LS L... (Fig. 3b). Sometimes this 
pattern is also changing during a phrase (last phrase B— 
C in Fig. 3b). Singing animals switch without interrup- 
tion between these rhythmic patterns or phrases. They 
may interrupt singing in any phase of their song, but 
usually during the basic repetition of the echemes of 
equal length i.e. phrase A. The duration of phrases B is 
typically 2-3 s and between these phrases there are 3 to 
5 s long sequences of short echemes (phrase A) (Figs 
3a, 5). The phrases C are usually longer, 3—5 s, separa- 
ted by “A” phrases of approximately 1 s duration (Figs 
3b, 7). 

In the Figs 5 and 7 one can see that the short 
echemes can last for about 8 + 1 ms, 16—18 ms or 25-29 
ms and there is a reason for this. The shortest echemes 
in all three phrases comprise a basic pattern of 4 tymbal 
clicks (Fig. 4a). Such shortest echemes occur most of- 
ten in the phrase B and sometimes in A and C. Looking 
at this pattern in more detail one can actually recognize 
4 double clicks: the inward movement of a tymbal pro- 
ducing a very soft click and the outward movement a 
loud one (Fig. 4a). From the pictures 4, 5 and 7 it is 
evident that short echemes in the basic phrase A are 
often composed from 3 and sometimes 2 of such basic 
4-click units. Also the long echemes, typical for phrase 
Band C usually contain 8 (6-9) 4-click units (Figs 4b, 5, 
7). Therefore, the duration of echemes is distributed 
stepwise as shown clearly in Figs 5 and 7. 

The intervals between echemes and the repetition 
rate of echemes differ slightly from case to case, being 
in phrases A and C between 70 and 110 ms and change 
also within phrases, as shown in Fig. 6 during phrase B. 
The repetition rate of echemes in a phrase A is typically 
7-11 echemes per second. 
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Fig, 3. Oscillograms of the calling song of Cicadetta flaveola Brullé: 
a — phrases B, A, B; b — phrases C, A and mixed phrase B—C. 

Puc. 3. Ocymasorpammpl mpu3prBHoro curHaaa Cicadetta 
flaveola Brullé: a — ọþpasmı B, A, B; b — opasnr C, A u 
cmemlaHHble þpas»ı B—C. 
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Fig. 4. Oscillograms showing pulse structures of Cicadetta 
flaveola Brullé: a — sample of the shortest echeme with 4 
double pulses, soft “in” and loud “out” clicks representing the 
basic “4-click unit”; b — 2 long echemes comprising 6 and 7 
“4-click units” and 3 short echemes comprising 2 and 1 unit. 
Note a different time scale in Fig. 4b! 

Puc. 4. OcymaaorpaMMb! NOKa3bIBaIOT IlyABCMpyrolye CTpyk- 
typs Cicadetta flaveola Brullé: a — upumep camo KoporKoi 
cepuu c 4 ABOMHDIMM myabcamu, Tuxue WeauKu “Trporu6aHna 
TumMOaaa” u rpomKue “Briruéanua Tumbaaa” mpeacTaBasOT 
cobor ocHoBnyro “4-1yeauKosyro equHuyy’; b — 2 Aanmnupie 
cepuu, cocrosmjme us 6 u 7 “4-meauKoBprx equHuy” u 3 
KOpoTkue cepuu, cocrosigue u3 2 n 1 eauuuy. Obparutre 
BHUMaHue, Yro Ha Puc. 4b Apyras BpemenHasn mkasa! 


FREQUENCY RANGE. The frequency spectrum of 
the Cicadetta flaveola calling song has a wide range. 
There is a main peak of frequencies between 13.5 and 16 
kHz with a secondary peak or plateau in the range of 6 
to 8 kHz. The -20 dB range of the main peak covers the 
frequencies between 8 and 19 kHz. Such frequency 
characteristics can be expected from the size of these 
singing cicadas [Bennet-Clark & Young, 1994]. 

Due to the high frequency content of this song it makes 
sense to use the ultrasonic or “bat” detector for listening, 
detecting and recording these cicadas in the field. 
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Fig. 5. Graph showing echeme durations during phrase A 
and B of the song of Cicadetta flaveola Brullé. Duration of 
shortest echemes is about 8 to 9 ms, higher values of short 
echeme durations are two to three times higher than the “4- 
click unit”. Long echemes in phrases B are in this recording 
composed by 7—8 basic units. 


Puc. 5. Tpadux, moKa3piBaronjui TpoAOAKMTeABHOCTD CE- 
puň sB revenue bpas A u B necum Cicadetta flaveola Brullé. 
TIpoaoaxkuTeabHOCTh CaMbIX KOPOTKUX cepuŭ — mpubausn- 
TeabHo OT 8 Ao 9 mc, Gosee BEICOKUe 3HATEHUA IPOAOAXKUTeAB- 
HOCTeM KOpoTKUx cepuň B 2—3 pasa Bele yem “4-1yeauKOBaA 
eaunuya”. Aaunupie cepun Bo dpasax B əroŭ sanncu cocrosT 
n3 7—8 OCHOBHBIX EMMENI. 
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Fig. 6. Graph showing intervals between echemes during the 
same song sequence of Cicadetta flaveola Brullé as in Fig. 5. 
During B-phrases every third interval substantially shorter 
compared with others in both phrases. 


Puc. 6. [papuk, moKa3biBatolwiMu UHTepBaAbl ME*KAY Cepu- 
AMM B TOM xe þparmenre curuaaa Cicadetta flaveola Brullé, 
Kak Ha Puc. 5. B resenne þpas»ı B kaxa TpeTuu unTepBaa 
cyljecTBeHHO KOpoye mo cpaBHeHUIo c Apyrumu B o6onx 


pasax. 


ECOLOGY. As mentioned before we found this spe- 
cies in localities between 100 and 1200 m. They usually 
sit and sing on grass or other green plants in meadows 
or forest clearings. They are active at daytime and call 
at temperatures between 16 and 25°C or higher. The 
single male is singing periodically at the same spot for 
one or a few minutes, then, when it stops, another male 
starts to sing a few meters away, then the next one or 
again the first one. Therefore and due to the cryptic 
green to yellow coloration it is not easy to spot the 
singing males in the field. 
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Fig. 7. Graph showing echeme durations during phrase A 
and C of the song of Cicadetta flaveola Brullé. The last phrase 
in the graph is a mixed one with elements of B and C. One can 
see the regular sequence of one long and one short echeme 
during the C phrase. Phrases C are separated by phrases A with 
short echemes composed by 3 basic “4-click units”. 


Puc. 7. Tpapuk nmoKka3piBaeT MpPOAOAKUTEAbHOCTÞ CeEpUun B 
resenue bpas A u C necum Cicadetta flaveola Brullé. Mocaeauaa 
pasa Ha rpaduKe mpeactaBaseT cobou cmecb 2AEMEHTOB pas 
Bu C. MoxHo BUuAeTh peryATPHYIO TOCACAOBATEABHOCTb OAHOU 
AAUHHOU U OAHOU KOPOTKOM cepnŭ B reyenne ppasbi C. Opaspr 
C pasaeaeusi ppasamu A C KOpOTKUMU CepuaAMU, COCTOAINUMM 
u3 3 ocHoBHBIx “4-NJEeAYKOBÞIX EAUHMI”. 


Discussion 


First we have to mention that according to Boulard 
and Puissant (pers. comm.) the taxon Cicadetta flaveo- 
la should be placed, by some morphological characters 
especially the wing venation (5 apical cells in the hind 
wings and a common root of M and CuA vein in front 
wings), into the genus Cicadivetta [Boulard, 1982]. 
Since this opinion is not published yet we did not 
change the name of the genus. 

A song pattern closest to the one of Cicadetta 
flaveola described above is probably the song of Eury- 
phara contentei Boulard, 1982 [Quartau & Simões, 
2004]. The ecology and behaviour of the E. contentei is 
similar to the eco-ethology of the C. flaveola since both 
are singing on grass or herbaceous plants [compare 
Sueur et al., 2004]. Another species with similar ecology 
from Europe is Cicadetta mediterranea Fieber 1876. 
Also in this species one phrase (phrase II) consists of 
very short echemes (11—17 ms) with high repetition rate 
and long echemes [Gogala & Popov, 1997]. This could 
be an adaptation to the acoustic conditions in such 
habitats but such a hypothesis should be supported by 
exact acoustic measurements. 

Terra typica of C. flaveola is, as mentioned before, 
Peloponnesus, Greece. Nevertheless, the geographic 
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distribution of this species reported by some authors is 
much wider. Nast [1972] and Duffels & van der Laan 
[1985] mention in addition to Greece the following coun- 
tries: Algeria, Italy (Sicily), Morocco, Portugal, Spain, 
Georgia, Kazakhstan, Tadzhikistan and Turkmenia. Never- 
theless, Sueur et al. [2004] could not find this species 
during recent field work in Portugal. 

Even for Greece there are data not only for Pelopon- 
nesus but also for East Macedonia and the island of 
Kalymnos (Dodekanesos) [Drosopoulos, unpublished 
data]. Now, with the knowledge of its calling song, the 
distribution of C. flaveola will be much easier to check. 
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